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(54) FLOATING ZONE MELTING DEVICE 

(57)Abstract: 

PURPOSE: To greatly improve the temp, distribution within a 
horizontal plane and to enable the growth of a good-quality 
large-sized single crystal by changing the shape of a reflection 
mirror of ellipsoidal surface of revolution in a radiation 
concentration heater of the optical floating zone melting device 
into a specific shape. 

CONSTITUTION: An IR lamp 1 is provided on one focus of the 
reflection mirror 2 of ellipsoidal surface of revolution having 
the reflection surface on its inside surface and a melting part 3 
on the other focus. The radiations reflected from the reflection 
surface are concentrated to this melting part to melt the part. 
The reflection mirror 2 of the such heater is made to the 
shape in which the sectional shape has the shape of ellipsoidal 
surface of revolution and the entire part has the annular shape. 
After a raw material bar 4, a seed crystal 5 and a quartz mirror 
6 are set, the lamp 1 is lighted and while the bar 4 and the 
seed crystal 4 are rotated, the voltage impressed to the lamp 
is gradually increased to melt the front end of the raw material 
bar 4. The bar 4 and the seed crystal 5 are thereafter brought 
near to each other until both are joined via the melting part 3. 
The bar 4 and the seed crystal 6 are slowly moved downward 
at a prescribed speed while the voltage impressed to the lamp 
is adjusted, by which the bar-shaped single crystal is grown. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is optical suspension zone melting equipment characterized by forming an infrared lamp in one 
focus of the ellipsoid-of-revolution reflecting mirror which made the inside the reflector, and for an ellipsoid— 
of-revolution reflecting mirror having an ellipsoid-of-revolution configuration as the cross section in the 
radiant ray centralized heating apparatus of the method which concentrates and heats the radiant ray 
reflected from the reflector on the focus of another side, and the whole consisting of a special configuration 
which becomes ring-like. 

[Claim 2] Suspension zone melting equipment of claim 1 characterized by making it the structure where an 
ellipsoid-of-revolution reflecting mirror can be divided into two upper and lower sides. 

[Claim 3] Suspension zone melting equipment of claim 1 which carries out the description of having added the 
device which divides into three or more pieces perpendicularly the ellipsoid-of-revolution reflecting mirror put 
on the horizontal plane, and can move the secondary focus of the parting line of each ellipsoid-of-revolution 
reflecting mirror up and down. 

[Claim 4] Suspension zone melting equipment of claim 1 characterized by using what fabricated single track or 
this for the filament spirally in the filament configuration of the halogen lamp to be used. 
[Claim 5] Suspension zone melting equipment [claim 6] of claim 1 characterized by having the device which 
introduces cooling air into the interior of an ellipsoid-of-revolution reflecting mirror Suspension zone melting 
equipment of claim 1 characterized by having the device which introduces cooling air into the interior of an 
ellipsoid-of-revolution reflecting mirror. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention concentrates the infrared radiation emitted from infrared lamps, such as 
a halogen lamp, as that radiant ray using an ellipsoid-of-revolution reflecting mirror, acquires an elevated 
temperature, and relates to the so-called radiant ray centralized heating apparatus useful although it is used 
for training of a single crystal, or research of a phase equilibrium. 
[0002] 

[Description of the Prior Art] Conventionally, it sets in fields, such as training of a single crystal, and research 
of a phase equilibrium. Radiant ray centralized heating apparatus is known well. This radiant ray centralized 
heating apparatus (1) (2) controlled atmospheres can be chosen [ that melting of a sample can be performed 
without using crucible, ] as arbitration, (3) Single crystal growth of various presentations can be easily 
performed using a floating zone method, (4) — that phase equilibrium research by the suspension band 
cooling-slowly method can be done, and (5) — with comparatively little power, there are advantages, like high 
temperature is obtained easily and it is widely used for training of a single crystal, the research equipment of a 
phase equilibrium, etc. increasingly. 

[0003] Moreover, although new oxides superconductors are discovered recently and research is done briskly, 
in order to clarify the true character of the matter also in this case, training of a single crystal is desired, and 
even if it succeeds in large-sized single crystal growth in some matter using suspension zone melting 
equipment, it is. However, although training of an yttrium and a series of oxides-superconductors single 
crystals containing a bismuth is made difficult and the minute crystal is compounded, about the large-sized 
single crystal growth of extent which can be equal to full-scale physical-properties measurement, the example 
of a success does not still exist. 

[0004] Conventional infrared intensive heating type suspension zone melting equipment There is no piece and 
two-piece (there are also four examples depending on case) use of the ellipsoid-o^revolution reflecting mirror 
is carried out. In bringing together the light of a halogen lamp or a xenon lamp in a focal location using this, 
acquiring an elevated temperature, making single crystal growth etc. perform and using one ellipsoid-of- 
revolution reflecting mirror It is designed so that a lamp may be formed in the location of one of the two of 
two foci of an ellipsoid-of-revolution reflecting mirror and the sample by which melting should be carried out 
may be prepared in the remaining focal location. As well as one case when using two ellipsoid-of-revolution 
reflecting mirrors, it is arranged fundamentally, but in this case, by making one point share the focus in which a 
sample should be prepared, the direction of a major axis of two ellipsoid-of-revolution reflecting mirrors is 
arranged on the same line, and the light of two lamps is brought together in the same location, and it is 
designed so that melting of a sample may be performed. 

[0005] In the conventional suspension zone melting equipment designed as mentioned above, condensing, 
comparatively high effectiveness can be attained, and since there is an advantage from which an elevated 
temperature is acquired comparatively easily, it has been used for many oxide systems or research of an 
intermetallic compound. However, in above suspension zone melting equipment, on the relation which uses the 
ellipsoid-of-revolution reflecting mirror, although the temperature distribution within the horizontal plane of a 
sample should become fixed theoretically, there are a size effect of the filament of a lamp, a size effect of the 
lamp itself, etc. in fact, and the temperature distribution within the most important horizontal plane do not 
become fixed for single crystal growth. For this reason, rotation is added and the actual condition is aiming at 
the improvement of temperature distribution. And in the case of the system for which the temperature 
distribution controlled very strictly are made to need like [ in the case of the above-mentioned oxides 
superconductors etc. ], even if it added rotation with the heterogeneity of these temperature distribution, 
raising a good large-sized single crystal had the fault of being very difficult. 

[0006] This invention tends to solve the trouble of the above conventional optical suspension zone melting 
equipments, and aims at offering the optical new suspension zone melting equipment which can improve the 
temperature distribution within a horizontal plane sharply. 
[0007] 

[Means for Solving the Problem] This invention changes the configuration of an ellipsoid-of-revolution 
reflecting mirror as what solves the above-mentioned technical problem. As the temperature distribution 
within a horizontal plane can be improved, an infrared lamp is formed in one focus of the ellipsoid-of- 
revolution reflecting mirror which made the inside the reflector. In the radiant ray centralized heating 
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apparatus of the method which concentrates and heats the radiant ray reflected from the reflector on the 
focus of another side The optical suspension zone melting equipment with which an ellipsoid-of-revolution 
reflecting mirror is characterized by having the configuration of an ellipsoid of revolution as the cross section, 
and the whole consisting of a special configuration which becomes ring-like is offered. 

[0008] Moreover, this invention is also what added amelioration in the configuration of those details further. 
Hereafter, along with the attached drawing, the equipment of this invention is explained in more detail. 
[0009] 

[Example] DrawingJ. and drawing 2 are the front views and side elevations having shown the concept of the 
infrared intensive heating type suspension zone melting equipment by this invention, and drawing 3 is the 
enlarged drawing of the principal part. In this drawing 1 and drawing 2 , 1 is the point that an ellipsoid reflecting 
mirror concentrates a halogen lamp and 2, and the light of a lamp concentrates 3, and is equivalent to the 
fusion zone of a sample. For a raw material rod supporter and 8, as for a raw material rod support shaft 
mechanical component and 10, a training crystal supporter and 9 are [ the crystal with which a raw material 
rod and 5 were raised for 4, the transparence quartz tube with which 6 forms a sample room, and 7 / a 
training crystal support shaft mechanical component and 1 1 ] equipment stands. In this equipment, after 
setting the raw material rod 4 to a raw material rod supporter, setting a seed crystal 5 to a training crystal 
supporter first and setting a quartz tube 6, a lamp 1 is turned on, giving rotation to a raw material rod and a 
seed rod by the up-and-down mechanical components 9 and 10, the applied voltage to a lamp is raised 
gradually and the point of the raw material rod 4 is melted. If the tip of the raw material rod 4 melts, will 
operate driving gears 9 and 10, a raw material rod and a seed rod will be made to approach, and both will be 
joined through a fusion zone. The fusion zone is held so that it may not fall with the surface tension. If a raw 
material rod and a seed rod are caudad moved at the rate of slowly predetermined with the same rate using 
the up-and-down mechanical components 9 and 10, adjusting lamp applied voltage, training of the dissolution 
of a raw material rod and the crystal of a up to [ a seed rod ] will be continued, and training of a cylindrical 
single crystal will be performed. 

[0010] As for a crystal, training and the dissolution will be repeated by turns, and a good single crystal is not 
raised as a part with uneven temperature will be passed even if it rotates the training crystal drive shaft 10 
how much if the temperature distribution within a horizontal plane are bad like conventional equipment at this 
time. However, according to this invention, as it expands also to drawing 3 anc j was shown In the radiant ray 
centralized heating apparatus of the method which concentrates and heats the radiant ray which formed the 
infrared lamp 1 in one focus of the ellipsoid-of-revolution reflecting mirror 2 which made the inside the 
reflector, formed the fusion zone 3 on the focus of another side, and was reflected in this from the reflector 
Since the ellipsoid-of-revolution reflecting mirror 2 has an ellipsoid-of-revolution configuration as the cross 
section and the whole is considering as the special configuration which becomes ring-like, the temperature 
distribution within a horizontal plane are almost ideal about single crystal growth, and, thereby, a good single 
crystal can be raised. 

[0011] furthermore, since the condensing effectiveness of a halogen lamp boils markedly other one of the 
descriptions of the new suspension zone melting equipment by this invention, and improves, therefore the 
temperature gradient of a heated object becomes steep, it is the advantage of being hard coming to generate 
the fall of melt made the most important for training of the diameter single crystal of macrostomia. Since the 
conventional floating zone melting method was an approach of making the formed melt holding in the sample 
itself, the amount of the melt which can be held to stability by the correlation of the surface tension of melt 
and the specific gravity of melt will be restricted, and training of the diameter single crystal of macrostomia 
had the fault by which difficulty is accompanied. However, the large-sized single crystal of the diameter of 
macrostomia can be raised now by using the equipment of this invention farther than before. The activity as 
equipment for production also spreads. 
[0012] 

[Effect of the Invention] By this invention, it becomes training of a good single crystal raisable [ the diameter 
single crystal of macrostomia ] as explained in detail above. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Draw ing 1] It is the front view having shown an example of this invention. 
[Drawing 2] It is a side elevation corresponding to drawing 1 . 

[Drawing 3] It is the important section enlarged drawing of the equipment of this invention. 
[Description of Notations] 

1 Infrared Lamp 

2 Ellipsoid Reflecting Mirror 

3 Fusion Zone 

4 Raw Material Rod 

5 Seed Crystal, Training Crystal 

6 Transparence Quartz Tube 

7 Eight Shaft supporter 

9 Ten Shaft mechanical component 
1 1 Equipment Stand 
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